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Radiation Surveillance Network 


Division of Radiological Health, Public Health Service 


The Public Health Service Radiation Surveil- 
lance Network was established in 1956 in coop- 
eration with the Atomic Energy Commission to 
provide a means of promptly determining in- 
creases in levels of environmental radioactivity 
due to fallout from nuclear weapons tests. Al- 
though no nuclear tests have been conducted by 
the United States since 1958, the program has 
proved sufficiently valuable that it has been ex- 
tended to a year-round basis. Currently, it 
consists of 45 stations at urban locations (see 
figure 1) operated by State and local health de- 
partment personnel with 2 of the stations op- 
erated by Public Health Service personnel. 

Measurements of gross beta radioactivity in 
air have been taken since they provide one of 
the earliest and most sensitive indications of 
increases of activity in the environment and 
thus act as an “alert” system. A direct evalua- 
tion of biological hazards is not possible from 
these data alone. Field measurements enable 
the operator to estimate the amount of beta ac- 
tivity of particulates in air at the station five 
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comparison with a 
known source using a portable survey meter. 
The filters are then forwarded to the central 
laboratory of the Radiation Surveillance Net- 
work in Washington, D.C., for a more refined 
measurement using a thin window proportional 


hours after collection by 


counter. The station located at Atlanta, 
Georgia, conducts its own analyses. 

Air samplers are in operation at the 
tions on an average of 70 percent of the week. 
Air is drawn through a cellulose carbon-loaded 
dust filter using a high volume air sampler 
The radioactive material in fallout adhering to 
small particles is retained on the filter. Some 
gaseous fission products are adsorbed by the 
carbon. The contribution by gaseous fission 
products has represented only a small part of 
the total beta activity in these samples. About 
85 percent of the stations collect samples of 
precipitation which are sent to Washington, 
D.C., for analysis. Values are now below limits 
of detection by present instrumentation. 

Table 1 summarizes the data for April 1961. 
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TABLE 1 
Number 
Station location of 
samples 
Anchorage, Alaska 1Y 
Fairbanks, Alaska 20 
Juneau, Alaska 17 
Phoenix, Ariz 4 
Little Rock, Ark 20 
Berkeley, Calif 20 
Los Angeles, Calif 19 
Denver, Colo 1f 
Hartford, Conn 2A 
District of Columbia 23 
Jacksonville, Fla 19 
Atlanta, Ga 11 
Honolulu, Hawaii on 
Boise, Idaho 6 
Springfield, Il 8 
Indianapolis, Ind 30 
Iowa City. Iowa.. 19 
Topeka. Kans ; 20 
New Orleans, La... --- 2 
Baltimore, Md..... 2n 
Lawrence, Mass 18 
Lansing, Mich... : 30 
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RADIOACTIVITY OF PARTICULATES IN 


Minimum 


<0.10 0 
<0.10 0 
<0.10 0 
<0.10 <0 
<0.10 <0 
<0.10 <0 
<0.10 <0 
<f.19 <0 
<0.10 <0 
<0.10 <0 
<0.10 <0 
0.10 < 
“0.10 <0 
0.10 < 
<0.10 <0 
<0.10 < 
<0.10 <0 
<0.10 <0 
<0.10 | <0 
<0.10 <0 
<0.10 <0 


A verage 
Muc/™m*) Myc /™?*) 


19 Minneapolis, Minn 
11 || Pascagoula, Miss---- 
11 || Jefferson City, Mo-. 


Number 


Station location of 


19 || Helena, Mont-_-..._- 

14 Trenton, N. J__-. 

12 || Santa Fe, N. Mex 
13 Albany, N. Y_.-. 

12 || Gastonia, N. C —_ 

11 || Oklahoma City, Okla 

12 || Ponea City, Okla 

13 | Portland, Oreg.. 

12 || Harrisburg, Pa_...--.--- 
10 | Providence, R. I... 

14 || Columbia, 5. C_- 

11 || Pierre, 8. Dak. .......... 
Ce | ee 
13 || El Paso, Tex.........-. Ne 
12 Salt Lake City, Utab_-. 
10 || Richmond, Va........__ 
12 Seattle, Wash...........-- 
10 || Madison, Wis LINE 

2 || Cheyenne, Wyo.........- 


| Maximum 


samples | (uyac m*) | 


SURVEILLANCE NETWORK SAMPLING STATIONS 


AIR-GROSS BETA DETERMINATIONS, APRIL 


| Minimum | 
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Weighted average obtained by summing the products of individual sampling times and the corresponding activities, and dividing by the summation of the 


individual sampling times. 
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Surface Air Radon, Thoron and Fission Product Gross 
Beta Concentrations At Cincinnati, Ohio 


Robert A. Taft Sanitary Engineering Center, Public Health Service 


Natural background radioactivity in our 
atmosphere is an important public health con- 
sideration because the exposure levels from 
natural radiation can be used as a base for com- 
parative evaluations of exposures from artifi- 
cially produced radionuclides. Natural radio- 
activity in surface air is due to a number of 
unstable nuclides other than those produced by 
man. The earth’s crust contains trace amounts 
of uranium and thorium that occur naturally 
and which decay through a series of their 
daughter products. These decay products of 
uranium and thorium are introduced into sur- 
face air through their rare gas daughters, ra- 
don (radon-222) and thoron (radon-220), 
which in turn continue to decay through the 
uranium and thorium series, respectively. The 
radon and thoron content of air depends on the 
escape of these rare radioactive gases from the 
earth. Concentrations depend on prevailing 
atmospheric conditions such as ambient tem- 
perature, humidity, and pressure and on soil 
conditions such as moisture, porosity, and tem- 
perature. 

Most of the natural radioactivity in surface 
air is due to radon (Rn???) and its daughters. 
Thoron (Rn**°) and its daughters contribute 
much less because of thoron’s short half-life 
and hence, a lower diffusion rate from the soil. 

The Radiological Health Research Activities, 


Research Branch, Division of Radiological 
Health, Public Health Service, performs a con- 
tinuous daily sampling program for radon 
product concentrations in surface air. The 
gross beta activity of atmospheric particulates, 
when measured several days after sample col- 
lection, is principally due to artificially pro- 
duced radionuclides. 

Air is filtered through a membrane filter, 
and the daughter products of radon and thoron, 
which are particulates, are deposited on the fil- 
ter. Measurements of the alpha activity on the 
filter are related to the concentrations of radon 
or thoron in surface air. Most of the activity 
of radon daughters, that have a composite half- 
life of approximately 0.5 hour, would decay to 
0.5 per cent of the original value in less than 
four hours. The activity of thoron daughters 
that have a composite half-life of 10.6 hours, 
would decay to 0.5 per cent of its original value 
in about four days. For this reason the gross 
beta determinations are made at least four 
days after the end of each sampling period. 

There has been a recent change in the re- 
porting period because the data is now com- 
puted by an electronic data processing system, 
which is programmed for thirteen four-week 
periods per calendar year. 

The data for the period March 27-May 19, 
1961 are presented in table 1. 
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Radioactivity Measurements In Air 


U.S. Naval Research Laboratory 


Radioactivity measurements of air-filter 
samples collected at various sites near the 80th 
Meridian (West) are made by the U.S. Naval 
Research Laboratory under a program par- 
tially financed by the Atomic Energy Commis- 
sion. 

The daily record of fission product beta ac- 
tivity during April 1961 is presented in table 
1, and the radioactivity profile for the same 
month and the first quarter 1961 are shown in 
figure 1. This figure illustrates the data plotted 
in semilogarithmic coordinates. The ordinate 
is expressed in micromicrocuries per cubic me- 
ter of surface air. The concentrations in table 
| are expressed in disintegrations per minute 
per cubic meter of air at the collecting site (2.2 
disintegrations per minute per cubic meter 
equals 1 micromicrocurie per cubic meter). 


FIGURE 1.—PROFILE OF BETA ACTIVITY, AVER- 
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AGE MEASUREMENTS OF SURFACE AIR AT 
STATIONS NEAR THE 80TH MERIDIAN 
(WEST), FIRST QUARTER AND APRIL 1961 
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AVERAGE FISSION PRODUCT BETA ACTIVITY (jq:c/ar) 


(1) Average based on one month. 
(2 Average based on two months. 


Taste 1.—DAILY RECORD OF FISSION PRODUCT BETA ACTIVITY COLLECTED BY AIR FILTRATION 
APRIL 1961 
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SAMPLING PROGRAMS FOR RADIOACTIVITY IN AIR 


The following article is the second in a series 
of discussions intended to present summaries 
of atmospheric levels of radioactivity. The first 
article, which appeared in Radiological Health 
Data, Vol. II, No. 8, summarized the results of 
surface air fission product gross beta measure- 


_ ments conducted by the Public Health Service 


Radiation Surveillance Network. This discus- 
sion summarizes similar data collected by the 
U.S. Naval Research Laboratory at carefully 
selected sites near the 80th meridian (West) 
during the period 1958-1960. 


The presentation and illustrations were com- 
piled by Messrs. Roscoe H. Goeke, John G. 
Bailey, and Andreas P. Zizos of the Data Colla- 
tion and Analysis Unit, Division of Radiologi- 
cal Health, Public Health Service. The authors 
wish to express their appreciation to Dr. Lu- 
ther B. Lockhart, Jr. of the U.S. Naval Re- 
search Laboratory for supplying the basic data 
and assistance in preparing this presentation, 
and to the staff of the Atmospheric Radioactiv- 
ity Research Project, U.S. Weather Bureau, for 
their review of the text. 


Surface Air Gross Beta Fission Product Concentrations 


Near The 80th Meridian (West) During 1958-1960 
Compiled by Division of Radiological Health, Public Health Service 


Introduction 


In 1956 the U.S. Naval Research Laboratory, 
with the assistance of the U.S. Atomic Energy 
Commission, the U.S. Weather Bureau, and in- 
terested groups in Canada and South America, 
initiated a program for measuring the fission 
product radioactivity in air at a carefully se- 
lected group of sites near the 80th meridian. 
During 1957, this program was expanded to 
include collections at several other locations 
which were of interest to the U.S. Air Force 
Cambridge Research Center. In 1958, this 
work was carried out as part of the Interna- 
tional Geophysical Year Program on Atmos- 
pheric Nuclear Radiation. Sampling con- 
tinued during 1959 as part of the International 
Geophysical Cooperation-1959 Program. The 
Network continued operations during 1960 
with a reduction in the number of collection 
sites. The program has been partially financed 
since 1956 by the Division of Biology and 
Medicine, U.S. Atomic Energy Commission. 

All gross beta samples from a given station 
were combined at the end of each month, and 
radiochemical analyses were conducted for 
Sr*®, Sr, Y*!, Cs'57, Ce'*?, Ce'**, and occasion- 
ally for Pb’. In 1958, the analytical scheme 
was modified so the W'** could be isolated from 
the samples. Subsequently, analyses for Pb*"° 
were discontinued because the W'** procedure 
interfered with the recovery of Pb**°. 

Figure 1 illustrates the geographic distribu- 
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tion of the collecting sites, and table 1 presents 
their respective coordinates, elevation, sam- 
pling frequency, and operating agency. 


FicurE 1.— ATMOSPHERIC RADIOACTIVITY 
STATIONS NEAR THE 80TH MERIDIAN (5) 
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TasLe 1—COLLECTING SITES 





ASSOCIATED WITH THE NRL/IGY PROGRAM OF 





ATMOSPHERIC NUCLEAR 

















RADIATION (5) 
Elevation 
Station Latitude Longitude (m) Operator 
Daily Filter Collections 
] 
ELE, eae ee ee 76°35'N 68°35'W 259 | IGY Thule Coordinator, U.S. Air Force 
Coral Harbour, N.W.T., Canada................... 64°12'N 83°22’W 59 | Meteorological Branch, Department of Transport 
Canada 
Moosonee, Ontario, Canada........................ 51°16’N 80°30’W 10 | Meteorological Branch, Department of Transport 
Canada 
OE, ae ee 2°27'N 71°22’'W 80 | USAF Cambridge Research Center 
Silver Hill, Mary jan USA (Washington, D.C. we 38°50’N 76°57'W 88 | U.S. Weather Bureau 
Cees ME, ... x csccancdimuncwunsesanned 33°57'N 81°07’W 69 | U.S. Weather Bureau 
Miami, Florida, U SA FREEROLLS SETI ELE | 25°49’N 80°17'W 4 | U.S. Weather Bureau 
San Juan, Puerto Rico...............- ILE EE 18°26’ N 66°00'W 10 | U.S. Weather Bureau 
Miraflores, Panama Canal Zone-..................-.| 9°00'N 79°35'W 10 Canal Zone Corrosion Laboratory, U.S. Naval Re- 
| search Laboratory 
I acini hasiicani tei icilananbatate wilieieiinailieaelael 4°37'N 74°04'W 2640 | Instituto Geofisico de los Andes Colombianos 
TERE SC SS es 0°08’S 78°26'W | 2818 | Astronomic Observatory 
ee a ae: 2°10’8 79°52’W 7 | Meteorological Office 
ls Sihbnkcctrndnncctisnncnabeoneeseuqasante 3°45’S 73°11'W | 117 | Corporacion Peruana de Aeropuertos y Aviacion Co- 
mercial (CORPAC) 
SE, Se nndbacaddectanedateenindisticnsmibeibie 12°06’S 77°O1'W 134 | Corporacion Peruana de Aeropuertos y Aviacion Co- 
mercial (CORPAC) 
EE ea eee eee j 12°07’S 75°20'W 3353 | Instituto Geofisico de Huancayo 
Chacaltaya, Bolivia.................-. adanatieiaeialal } 17°10’8 68°15’W | 5220 | Universidad Mayor de San Andres, Laboratorio d 
Fisica Cosmica de Chacaltaya 
eae ee ane Meee 23°37'8 70°16'W 519 | NASA Satellite Tracking Station 
EE Ea 30°02’8 51°13’W 24 | Servico de Meteorologia 
I nas casa ncamntiiadhoseiseanweele ee 33°27'8 70°42'W 520 | Oficina Meteorologica de Chile 
a, ees aee 41°27’8 72°57'W 5 | U.S. Weather Bureau 
PE EIS nivcitibinietuccnetuddnsanewedaned 53°08’S 70°53'W 3 | Oficina Meteorologica de Chile 





Weekly Filter Collections 





oe a 83°-86°N 110°-180°W 3 | U.S. Weather Bureau/IGY 

Muana Loa, Hawaii, Hawaii......._. ee ae 19°28'’N 155°36'W 3394 | U.S. Weather Bureau/IGY 

Ponts Heetwert, GG, TOWEL. ..ccaccccccccecce<cess 21°22’N 157°58'W 5 | U.S. Naval Air Station, Ford Island 
TE NE, Se me 14°49’N 120°17’E 18 | U.S. Naval Station, Subic Bay 





1 Station evacuated November 1, 1958. 


Summary of Results, 1958-1960 


Figure 2 presents quarterly profiles of 
surface air fission product gross beta measure- 
ments conducted at stations near the 80th mer- 
idian (West). The basic data used in prepar- 
ing this illustration was supplied by the U.S. 
Naval Research Laboratory. Starting with the 
first quarter of 1958, and proceeding to the sec- 
ond quarter of that year, one finds an overall 
increase in the atmospheric concentrations for 
both the Northern and Southern Hemispheres, 
but the third quarter’s data indicate an unusual 
condition. In this case, the Northern Hemi- 
sphere’s peak has decreased somewhat, while 
the Southern Hemisphere’s peak exceeds that 
of the Northern Hemisphere for the first and 
only time. During the last quarter of 1958, the 
Northern Hemisphere’s profile appears to be 
somewhat similar to the one shown for the sec- 
ond quarter of that year, and the Southern 
Hemisphere’s profile appears to have decreased 
to a level between the ones shown for the sec- 
ond and third quarters of that year. 

In the first and second quarters of 1959, the 


Northern Hemisphere’s profiles exemplify the 
highest maxima since the conception of this 
network in 1956. The Southern Hemisphere’s 
profile for the first quarter has exceeded that 
for the same period in 1958, while its profile 
during the second quarter is below that for the 
corresponding period of the previous year. No- 
tice that during the third and fourth quarters 
of 1959, both the Northern and Southern 
Hemispheres show a drastic reduction in their 
ground-level concentration when compared to 
the profiles for the second quarter of 1959 and 
the third and fourth quarters of 1958. 

During the first quarter of 1960 there ap- 
pears a rather marked rise between 0° and 20 
latitude (North), and a situation for the 
Southern Hemisphere which is not very dis- 
similar to the one which occurs during the 
fourth quarter of 1959. During the second, 
third, and fourth quarters of 1960, the North- 
ern Hemisphere exemplifies a gradual decrease, 
while the Southern Hemisphere does not 
change markedly. In fact, the maxima for 
both the Northern and Southern Hemispheres 
are approximately the same. 
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The effects of nuclear tests are readily noted 
by increases in surface air fission product gross 
beta concentrations in the Northern Hemi- 
sphere during the Soviet tests of February and 
March 1958, whose effects lasted well into 
June, and the Soviet tests from 30 September 
through 3 November 1958, where the effects 
were strong throughout the remainder of 1958 
and well into 1959. Neither of the United 
States’ test series of 1958 had a relatively large 
effect on this hemisphere, although the pres- 
ence of debris from the Pacific tests of April- 
July (Operation Hardtack, Phase I) were de- 
tected through the W'* isotope produced in 
this series of tests as a tracer (7). During 
January-April 1958, no tests occurred south of 
the Equator. Therefore, low activities were 
encountered in spite of the high activities prev- 
alent in the Northern Hemisphere. The South- 
ern peak starting to form in the second quar- 
ter of 1958 may have been due, in part, to the 
April United Kingdom detonation at Christmas 
Island, although large amounts of the W" 
tracer identified a considerable portion of this 
activity as debris arising from the United 
States Pacific tests (7). Radiochemical data, 
not presented here, may help to explain the 
unusual situation noted in the Southern Hemi- 
sphere during the third quarter of 1958 (7). 
These data have indicated that at least two 
bulk exchanges of air between hemispheres oc- 
curred during May-July 1958. It appears likely 
that this new debris was transported by upper 
tropospheric winds during the Hardtack series 
in the Pacific (1958). 

During 1959, no fresh debris was added to 
the atmosphere. The maxima which appear in 
the Northern Hemisphere during the first and 
second quarters of that year are undoubtedly 
attributable primarily to the fall 1958 USSR 
series. Monthly fission product gross beta 
measurements conducted in the Northern Hem- 
isphere indicate sudden drops after May 1959 
with a maximum residence time of 30 days for 
tropospheric debris. These conclusions are con- 
firmed by the radio-chemical data (3). 

The large peak between 0° and 20° latitude 
(North) during the first quarter of 1960 is, 
without question, due to the French detonation 
on 13 February. The second French detona- 
tion of 1 April is not easily seen in the second 
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quarter’s data. This is due to the small yield 
of this device and to the fact that the back- 
ground of radioactivity had risen as a result 
of the seasonal increase in stratospheric depo- 
sition. Note that with the exception of that 
region between approximately 0° and 10° lati- 
tude (South), the Southern Hemispheric pro- 
files have not changed considerably. 
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SECTION Il. — FOOD, OTHER THAN MILK 


Survey of Radioactivity in Food 


Food and Drug Administration 


The following tabulations present the results 
of a continuing surveillance of food items, con- 
ducted by the Food and Drug Administration 
(FDA). The FDA’s 18 Districts throughout 
the United States collect and analyze all sam- 

Taste 1.—STRONTIUM-90§CONTENT OF 
VEGETABLES, 1960 


Concentration in uuc/kg original material 








Area 
Harve Strontium- 
Food item Date 90 
County State 
Cabbage September 28 | Wayne N.Y 19.7 
Cabbage October 10 | Madison Ill 7.1 
Cabbage aiate 25 | Ada & Canyon! Idaho 2.0 
Celery... September 1 Monterey Calif 0.9 
Celery 27 | Wayne N.Y 2.1 
Celery 27 | Wayne N.Y 2.4 
Celery 28 | Cayuga N.Y 1.8 
Green beans November 16 | Hidalgo Tex 1.0 
canned) 
Green beans 16 | Hidalgo Tex 0.8 
canned 
Lettuce . August 29 | Rio Grande Colo. 4.0 
Lettuce. _... 29 | Saquache Colo. 2.4 
Lettuce 30 | Alamosa Colo 3.5 
Lettuce September 14 | Oswego N.Y 2.2 
Lettuce 21 | Oswego & 4 1.1 
Lettuce 21 Oswego N.Y. 5.4 
Lettuce 21 Oswego N.Y. 2.6 
Lettuce 22 | Oswego N.Y. 4.5 
Lettuce 26 | Hamilton Ohio 5.9 
Lettuce October 8 | Marion Ohio 8.2 
Potatoes August 9 | Wayne N.Y 4.7 
Potatoes ..| October 3 | Canyon Idaho 1.2 
Spinach 4 | Genesee N.Y 2.9 
Spinach (fresh) -. 4 | Wayne N.Y 4.4 
Spinach (frozen) - 4 Wayne... N.Y 6.7 
Spinach 18 Yates N.Y 4.0 
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ples for strontium-90. The following data are 
the results of analyses conducted on approxi- 
mately 1500 samples comprising 50 different 
foods collected in 1960. Table 1 gives results 
on 6 different vegetables, table 2, the results on 
3 different fruits, and table 3, the results on 
wheat and its derivatives. A trend toward 
lower concentrations of strontium-90 in fruits, 
as compared with vegetables, is indicated. 
Taste 2.—STRONTIUM-90 CONTENT OF 
FRUITS, 1960 


Concentration in wuc/kg original material 





Area 
Food item Harvest date | | Strontium- 
90 
County State 

Apples, pulp.....| September 27 | Doniphan Kans ‘ 
Apples, pulp-_-_- 27 | Lehigh Pa 1.8 
Apples, pulp__...| October 6 | York Pa l 
Apples, whole_._- 5 | Berks Pa. l 
Apples, whole_. 7 | Washington Md 1 
Apples, whole 20 | Utah Utah 
Peaches, whole_._.| August Niagara N.Y. l 
Tomatoes, September 19 | Niagara N.Y. 0 

canned 
Tomatoes, 23 | Chautaugna N.Y 

canned ! 
Tomatoes, October 3 | Orleans N.Y 

canned 2 | 
Tomatoes, fresh..| September 23 | Chataqua N.Y 1 
Tomatoes, fresh_.| October 3 | Orleans N.Y l 


! Peeled and canned from fresh Chataqua tomatoes 
? Peeled and canned from fresh Orleans tomatoes 
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ent 
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TaBLE 3.—STRONTIUM-90 CONTENT OF WHEAT AND 
DERIVATIVES 


[Concentration in uyc/kg original material) 














Area 
Food item Harvest date | Strontium- 
i j YO 
County State 
| ere July 1960 Salano & Calif. 13 
Moduc 
BO ccecacheuss July 1960 Anderson & 8.C. 64 
Aconee 
| July 1960 Anderson & 8.C. 47 
Aconee 
ar July 1960 Anderson & 8.C. 6 
Aconee 
a Fall, 1959 Morrow Oreg. 3.5 
_ _, aa Fall, 1959 Franklin Wash. 1.5 
_, ane Fall, 1959 Walla Walla Wash. 8.1 
| ees Fall, 1959 Gallatin Mont. 21 
_ ee Fall, 1959 Pondera Mont. 18 
pee Fall, 1959 Fergus Mont. 11 
,  Saeeeseianes! Fall, 1959 Hill Mont. 12 
oa all, 1959 Chotean Mont. 54 
.  _Reerers June 20, 1960 Solano Calif. 1.8 
. =e July 1960 Modoc Calif. 1.5 
ee July 1960 Anderson & 8.C. 48 
Aconee ~t 
I August 9, 1960 | Carver Minn. 10 














1 Sample prepared from Salano and Moduc wheats. 
2? Sample prepared from Anderson and Aconee wheats. 





Estimate Of The Dietary Intake Of Radium-226 For New York City Infants ' 


E. Engelmann, Health and Safety Laboratory 
U.S. Atomic Energy Commission 


For the purpose of estimating the strontium- 
90 dietary intake of infants in New York City, 
the Health and Safety Laboratory began a spe- 
cial study in August 1959 to sample and an- 
alyze periodically, commercially processed baby 
foods and milks for strontium-90 and calcium. 
Results of three semi-annual samplings, as well 
as a discussion of sample selection and con- 
sumption figures, have been reported in previ- 
ous quarterly reports (1, 2). 

The samples collected in August of 1960 
were assayed for radium-226, employing the 
barium chromate fractions obtained during the 
strontium-90 analysis and the radon-222 ema- 
nation method (3). It was assumed that the 
recovery values determined by strontium-85, 
could be applied to the radium results. Four 
blank reagent samples were prepared by run- 
ning distilled water through the actual sample 
procedure. The average amount of radium 


‘Reported in Quarterly Summary Report, HASL-118, 
July 1, 1961. 
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found in the blanks was 0.01 pyc. The lowest 
amount detected in the food samples was 0.26 
uuc. Two emanations and countings performed 
on each of seven barium chromate solutions, 
derived from these samples, indicated an aver- 
age precision of 95 percent for this part of the 
procedure. 

The radium-226, and previously reported cal- 
cium data, are presented in table 1. If the as- 
sumption is made that the August 1960 radium- 
226 values are typical, then we calculate the 
total radium-226 intake of an infant during the 
first year to be 212 pyc. The radium-226 to 
calcium ratio of the infant’s diet would be 0.65 
uuc per gram. 


REFERENCES 


(1) Quarterly Summary Report, 
1960. 

(2) Quarterly Summary Report, HASL-111, April 1, 
1961. 

(3) Described in Quarterly Summary Report, HASL- 
113, July 1, 1961, p. 90. 


HASL-88, July 1, 





RADIUM-226 AND CALCIUM IN THE DIET OF AN INFANT FOR HIS FIRST YEAR OF LIFE 


[Based on foods sampled in August 1960] 








Radium-226 Total consumed 
Quantities 


consumed 





(kg) gmCa kg puc/keg 
l'ype of food original original | uuc/gm Ca Ra 226 Calcium 
material material (aps) gm 

Cereal :ssibitesiniinamhianiaiiiaauanial 8 8.22 14.3 1.7 114 i 
Vegetable vsbaiinpdikaiedliitaieiea 23 0.29 0.59 2.0 14 7 
Fruits , — aceienitiiaaka 23 0.08 0.44 5.5 10 2 
| CE aD ETS SE cOeecert 17 0.12 0.43 3.6 7 | 9 
Subtotal: Non-milk fraction of diet ‘ lenis ee — saben neceuaiaes 1.9 145 77 
Milks 

Formula ; . datiedia ; peececececsccccesce| 37 0.95 0.39 0.41 | 14 

Evaporated sees animals inten 137 1.56 0.39 0.25 | 53 214 
Subtotal: Milk fraction of diet : EeSneEMaaRan eens: Tae Sh ae 0.27 | 67 24 
Total: Combined milk and non-milk fractions ee eA Lee: nes Lees ; : icici 0.65 212 326 








Strontium-90 Concentration In Bread In New York City 


Health and Safety Laboratory, U.S. Atomic Energy Commission 


TABLE 1.—STRONTIUM-90 AND CALCIUM IN BREAD 
PURCHASED IN NEW YORK CITY, OCTOBER 1960 
JANUARY 1961! 


The following table presents data on stron- 
tium-90 concentrations in bread purchased in 
New York City during October 1960 through 
January 1961. 





Calcium 


Strontium-9 
One loaf of each type was pur- a 





~haca ailu fr ‘ ‘ > ‘ Tac gm/kg of puc/kg of | 
chased daily from a local grocer and the loaves tenth po be De Criginal | pye/emCa | pe dally 
were composited on a monthly basis. Five ——— ee lL 
brands were represented in each menth’s sam- Whole- Whole- Whole- Whole- 
‘ ° > wheat | White | wheat | White | wheat | White | wheat | White 
ple. Daily sampling of bread for monthly com- ale a 
positing was discontinued after January 1961. October 1960--| 0.69 | 0.63 | 17 6) 24 9| 0.06] 0.28 
: a November 1960) 0.392 | 0.58 15 8 37 14) 0.05 0.37 
Instead, bread samples will be obtained at the ———on | ont $s; 2 o} oa) Se 
January 1961__| 0.77 0.76 18 5 24 7 0.06 0.23 
same time the quarterly sampling is made in = {yanacetos0|.....|..... |... || we | a 
New York City for the 19 food categories listed ee ne — sat lees 


in Tri-City Diet Study. 

Previous results were reported in Radiologi- 
cal Health Data, Volume I, Numbers 7 and 9, 
and Volume II, Numbers 4 and 6. 





1 Data taken from Quarterly Summary Report, HASL-113, dated July 1, 
1961 

2 Questionable calcium value. 

+ Values calculated by staff of Data Collation and Analysis Unit, Divisior 
of Radiological Health, Public Health Service, from U. 8. Department o 
Agriculture data on average daily per capita consumption of 3.6 gm/day 
of whole-wheat bread and 46.2 gm/day of white bread (see Radtological Healt 
Data, Volume I, Number 5 














SECTION Il. — MILK 


Milk Monitoring Program 


Division of Radiological Health, Public Health Service 


There are two Public Health Service Milk 
Monitoring Programs. The original network 
consisted of five milkshed sampling stations. 
It was later expanded to twelve stations, nine 
of which are still active. Raw milk is spot 
sampled at these stations. During 1960, a proc- 
essed milk sampling program of 60 stations 
was established. Since the sampling procedures 
for the raw milk sampling stations and the 
processed milk area sampling stations are dif- 
ferent, they are described and reported sepa- 
rately. The Public Health Service Robert A. 
Taft Sanitary Engineering Center, Cincinnati, 
Ohio, continues to conduct the analyses for the 
original network stations; the Public Health 
Service Southeastern Radiological Health Lab- 
oratory at Montgomery, Alabama, and the 
Southwestern Radiological Health Laboratory 
at Las Vegas, Nevada, provide analytical serv- 
ices for the new program. 

The objectives of the two sampling programs 
are not the same. The original network was 
established to develop sampling and radiochem- 
ical analytical proficiencies under conditions 
which would remain similar over a period of 
time in regard to the source of milk. During 
the operation of this program it became appar- 
ent that a broader sampling program more 
directly related to the milk consumed by the 
population was necessary. The Public Health 
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Service, Department of Health, Education, and 
Welfare, acted to provide facilities for this 
change. This resulted in the transition from 
the program of sampling raw milk, collected 
from milksheds of limited size, to a sampling 
program designed to be representative of the 
processed milk consumed in a given munici- 
pality. 

In some instances, the newly designated sta- 
tions are the same as those which were re- 
ported originally. The establishment of the 
new processed milk area sampling stations does 
not preclude the need for further raw milk 
sampling from the selected milkshed serving 
the same city. It is important that both net- 
works be in operation for a sufficient period of 
time to provide an overlap for the purpose of 
a comparative study. 

Because of the different sources of these 
samples, changes in the method of collecting 
samples, and the utilization of different labora- 
tory techniques, differences were anticipated 
in the amounts of radioactivity in the milk un- 
der the two programs. For this reason, an 
investigation to determine the comparability 
of the two programs was begun in January 
1961. This investigation covers many factors 
including laboratory methodology and collec- 
tion methods. Until this study has been com- 


pleted, and additional experience has been 
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gained under the new program, no valid inter- 
_ pretation can be made of any differences of 
radioactivity in milk samples collected under 
the two systems. 

Publication of the data from each program 
will normally follow about four months after 
sample collection because of the time required 


for shipment, processing, decay product 
build-up, compilation of the data, and clearance 
and publication procedures. 


Raw Milk Sampling Stations 


The initial purpose of establishing this net- 
work was in keeping with the normal and con- 
tinuing program of the Public Health Service 
to determine trends in our changing environ- 
ment with respect to measuring the amounts of 
radioactivity in water, air, milk, and other 
foods. Milk was the food chosen for initial 
testing because it is among the most important 
components of the diet and is available at all 
seasons of the year and in all climates. A pri- 
mary objective of the project was to develop 
effective collection systems and radiochemical 
analysis procedures which would make them 
more suitable for larger scale programs. 

The criteria on which the selection of the 
original sampling stations was based appeared 
in the discussion sections of all Volume I issues 
of Radiological Health Data. 

One-gallon raw milk samples are collected 
from a dairy company once each month and 
forwarded by air parcel post to the Robert A. 
Taft Sanitary Engineering Center for radio- 
nuclide analyses. These samples represent be- 
tween 2,000- and 90,000-gallon lots. The con- 
centration of iodine-131, barium-140, and ce- 
sium-137 are currently being measured by 


gamma scintillation spectroscopy. Total radio- 
strontium and strontium-90 are determined fol- 
lowing radiochemical separations. The amount 
of strontium-90 is calculated by measuring the 
buildup of the strontium-90 daughter decay 
product, yttrium-90, over a two-week period. 
Measurements are made in a low background 
anticoincidence beta counter. The total radio- 
active strontium is counted in a shielded in- 
ternal proportional counter. The difference 
between the total strontium and strontium-90 
is reported as strontium-89. Stable calcium is 
also determined. 


The April through September 1960 issues of 
Radiological Health Data list references for 
technical descriptions of analytical procedures. 


Table 1 presents first quarter averages for 
1961 and the April 1961 data for the raw milk 
sampling stations. 


Processed Milk Area Sampling Stations 


The processed milk surveillance program 
will provide additional information on levels 
of radioactivity in milk consumed by the pub- 
lic. The new stations have been established in 
cooperation with State and local health and 
milk sanitation agencies. Each city has been 
selected to provide adequate coverage with re- 
spect to production areas and the consuming 
population. The emphases of this expanded 
sampling and radioassay program are: 


1. to measure the levels of radioactivity of 
the milk consumed by the public in vari- 
ous regions of the country by obtaining 
samples of pasteurized and homogenized 
milk at the processing plant, and 


2. to provide one sampling point within 


Taste 1.—RADIOACTIVITY IN MILK—RAW MILK SAMPLING STATIONS, FIRST QUARTER AND APRIL 1961 


{Radioactivity concentrations in uyuc/liter} 



































| 
Calcium Calcium | 
(gm /liter) | Strontium-90 | Cesium-137 (gm/liter) Strontium-90 Cesium-137 
weenie | | 
Area } } i] } 
| First | | First | | First | Area | Pirse | First | | First 
| quarter; April | quarter| April | quarter April | | quarter | April | quarter| April quarter | April 
ee LESS Bs: wee ncaa es i] ee -m | a 
Atlanta, Ga......-. 1.18 | 1.19 | 13 | 11 | 25 25 || Salt Lake City, 
Austin, Tex........ 1.16 | ..a7 4 7 | 3 | 15 10 - Aa 1.19 1.18 4 3 | 10 < 
Chicago, Ill. .....--.} 1.17 | 1.14 6 | 9 | 20 15 || Spokane, Wash_.__. 1.22 1.14 | 7 7 | 15 1 
Cincinnati, Ohio. _- 1.21 | 1.17 8 | 10 15 15 |} St. Louis, Mo..-..-. 1.26 | 1.18 13 20 25 20 
New York,N.Y.| Lil| 1.13 | 9 | 7/ 20 | 
Sacramento, Calif-. 1.19 1.16 | 5 | 2 10 5 ! | eS | 1.19 | 1.16 | 8 | 8 | 15 | 14 
| | i | 
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Note: I'4!, Sr? and Ba! are below minimum detectable limits for samples collected in April. These limits are 10 wyc/liter for I'** and Ba'*® and 5 uyc/liter for 
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each State with additional points when 
indicated by widely varying conditions of 
the milk supply or the need to provide 
coverage of large population groups. 


The new network was designed to sample 
processed milk rather than the raw product. 
The sampling procedure was developed to pro- 
vide a sample from one day’s sales per month 
in a community which would be as representa- 
tive of the total supply as can be achieved un- 
der practical conditions. Each sample is a com- 
posite of those plants supplying not less than 
90 percent of a city’s milk supply. The con- 
tribution from each plant to the total sample is 
approximately proportional to the volume of 
milk sold. 

The samples from the new stations are 
collected with the assistance of the various 
State and local health and milk sanitation agen- 
cies and are shipped for analyses to either the 


Southwestern or Southeastern Radiological 
Health Laboratory. The Southeastern Radio- 
logical Health Laboratory processes samples 
from the 30 states generally east of the Mis- 
sissippi, and the Southwestern Radiological 
Health Laboratory processes samples from the 
western states. Figure 1 shows the locations 
of these stations. 

At the present time, radioassays for Sr’, 
Cs", Sr**, Ba'*® and I'** are being performed. 
The latter three radionuclides are not presently 
found in milk by the current methods of detec- 
tion. The lower level of detection for Sr*® is 
5 puc/liter, and for Ba‘'*® and I'"', 10 uuc/liter. 
Other radionuclides of concern to public health 
agencies will be included for assay as necessary 
for a more complete monitoring of the milk 
supply. 

Table 2 presents first quarter averages for 
1961 and the April 1961 data for the processed 
milk sampling stations. 


FIGURE 1—PROCESSED MILK AREA SAMPLING STATIONS 
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TABLE 2 


RADIOACTIVITY IN MILK 


APRIL 1961 


[Radioactivity concentrations in pyc liter 





Area 
First 
quarter 

Albuquerque 
N. Mex 1.05 
Atlanta, Ga 1.21 
Austin, Tex 1. 26 
Baltimore, Md 1.28 
Boston, Mass 1.27 
tuffalo, N.Y *1.18 
Burlington, Vt 1.23 
Charleston, 8.¢ 1.35 
Charleston, W. Va 1.21 
Charlotte, N.¢ 1.28 
Chattanooga, Tenn 1.33 
Chicago, Ill ®1.16 
Cincinnati, Ohio 1.24 
( veland, Ohio 1.21 
Dallas, Tex 1.29 
Denver, Colo 1.03 
De 3 Moine 8, low 4 1.07 
Detroit, Mich 1.19 

Grand Rapids 
Mich 1.24 
Hartford, Conn 1.19 
Helena, Mont 1.04 
Honolulu, Hawaii 1.05 
Idaho Falls, Idaho 1.0 
Indianapolis, Ind 1. 2¢ 
Jackson, Miss 1.37 
Kansas City, Mo 1.05 
Laramie, Wyo 1.06 
Las Vegas, Nev 1.038 
Little Rock, Ark 1.27 
Louisville, Ky 1.21 
Manchester, N.H 1.2) 
*® Average based on two n 


No imple collected 


Calcium 
gm/liter 


April 


Strontium-90 


Firs 
quart 


t 
er 


April 


Cesium-137 


First Area 
quarter April 
Memphis, Tenn.- 
< <5 || Milwaukee, Wis 


10 || Minneapolis, Minn 
<5 || New Orleans, La 
15 || New York, N.Y-~-.-- 
10 30 || Norfolk, Va_. : 
aes 5 || Oklahoma City, 
5 10 SRA EEES 
5 15 || Omaha, Nebr-. ‘ 
<5 <5 || Palmer, Alaska-- 
<5 <5 || Philadelphia, Pa-. 
<5 10 || Phoenix, Ariz. 
8 <5 <5 Pittsburgh, Pa 


10 || Portland, Me 
Portland, Oreg 


<5 10 || Providence, R.I 
<5 || Sacramento, Calif 
<5 |} Salt Lake City 

5 <5 Utah... 
San Francisco, 
<5 <5 Calif 

10 20 || San Juan, P.R 

5 <5 || Seattle, Wash 

<5 5 Spokane, Wash 

<5 <5 || St. Louis, Mo. 

<5 5 || Syracuse, N.Y 

5 15 || Tampa, Fla 
b Trenton, N.J 
<5 5 || Washington, D.C 
5, <5 || Wichita, Kans 
5 25 || Wilmington, Del 
<5 10 —_——— 
15 35 || Average.. 
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PROCESSED MILK AREA SAMPLING STATIONS, FIRST QUARTER AND 


Calcium 


(gm/liter Strontium-90 Cesium-137 








First First First 
quarter | April | quarter; April | quarter) April 
—- li ad —— a = — 

1.30 1.32 s 14 <5 
1.23 1.27 5 6 | <5 
1.00 1.01 7 9 | <5 
1.31 1.30 8 10 10 

*1.18 | 1.19 7 8 85 

*1.20 1.31 87 s ®<5 

1.29 1.25 5 - <5 
1.05 1.12 7 3 
1.08 1.06 | 6 10 <5 
1.27 | 1.24 } 7 a) <: 
1.09 | .93 2 5 <5 
1.24 1.36 G 12 <5 
*1.20 | 1.25 * 10 12 *10 
1.11 1.07 Ss 10 10 
1.26 1.06 g 7 10 
1.12 1.06 3 6 <5 
1.05 1.03 4 4 5 
1.05 95 3 7 < 
1.15 1.20 3 4 5 
1.09 .94 | 7 8 10 
1.12 1.06 | 7 6 5 
1.01 1.06 7 8 | 10 
1.22 1.12 f 7 | <5 
1.26 1.26 5 8 35 
1.24 1.21 7 8 5 
1.23 1.20 t 6 <5 
1.05 1.01 6 <5 
1.22 1.20 7 7 < 
1.18 1.16 f s cs 
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SECTION IV. — WATER 


National Water Quality Network 


Division of Water Supply and Pollution Control, Public Health Service 


The National Water Quality Network op- 
erates under the provision of Section 4(c) of 


the Federal Water Pollution Control Act, 
which states “. .. The Secretary shall... . col- 
lect and disseminate basic data... (relating) 


to water pollution and the prevention and con- 
trol thereof.” 

This Network, operated in cooperation with 
State and local agencies, and industrial organi- 
zations commenced operations in October 1957. 
At present, there are 86 sampling stations lo- 
cated on major waterways used for public 
water supply, propagation of fish and wildlife, 
recreational purposes, and for agricultural, in- 
dustrial, and other uses. Some of these sta- 
tions are interstate, coastal, and International 
Boundary waters, and waters on which activi- 
ties of the Federal Government may have an 
impact. Ultimately, a total of approximately 
500 stations will be in operation. Radioactiv- 


_ity is not yet being reported for a few of the 


more recently established stations. 

Samples of water are examined for chemical, 
physical, and biological quality insofar as these 
relate to pollution. Samples for some determi- 
nations are taken weekly, others monthly, and 
for some, continuous composite samples of 10 
to 15 days are obtained. 

Gross alpha and beta measurements are 
made on both suspended and dissolved solids in 
raw surface water samples. The levels of 


radioactivity associated with dissolved solids 
provide a rough measure of the levels which 
may be found in a treated water, where such 
water treatment removes substantially all of 
the suspended matter. Naturally-occurring 
radioactive substances in the environment are 
the source of essentially all of the alpha activ- 
ity. The contamination of the environment 
from man-made sources is the major contribu- 
tor to the beta activity. It should be noted that 
with the cessation of weapons testing, the beta 
activity in most raw waters is generally ap- 
proaching a level attributable solely to natural 
sources. Natural beta activity can be two or 
three times the natural alpha activity based on 
the presence of the same nuclides. Some excep- 
tions to this are seen, notably in the data for 
the Columbia, Tennessee and Animas Rivers. 

For the first two years of the network opera- 
tions, beta determinations were made on 
weekly samples. Alpha determinations were 
reported generally on composites of more than 
one weekly sample. 

Beginning January 1, 1960 the frequency of 
beta determinations has varied depending on 
the status of each particular station. For the 
first operating year of each new station, an- 
alyses have been conducted weekly. Weekly 
analyses are continued indefinitely from all sta- 
tions which may be affected by waste dis- 
charges from nuclear installations. Semi- 
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monthly determinations (on composites of 2 or 
3 weekly samples) are conducted for stations 
which still show some beta activity above back- 
ground. Monthly determinations (on compo- 
sites of all samples received from a station dur- 
ing the month) are conducted on samples from 
streams where beta activity is at background 
levels. 

Beginning January 1, 1960, the frequency 
of alpha determinations has also been changed. 
For the first operating year of each new sta- 
tion, analyses have been done weekly. Semi- 
monthly determinations are conducted at some 
collecting points on the Animas and Colorado 
Rivers by compositing 2 or 3 weekly samples. 
The remainder of the stations have determina- 
tions made quarterly on composites of all sam- 
ples taken during that quarter. 

Schedules of determinations are so arranged 
that each river basin has one gross alpha deter- 
mination each month. All data reported in 
table 1 represent the average of all information 
available for the month indicated. Reported 
strontium-90 data are the results of determina- 
tions on composite samples for a three-month 
period ending in the month shown. 


Additional information and data may be ob- 
tained from the following sources: 


National Water Quality Network Annual Com- 
pilation of Data, PHS Publication. For sale 
by the Superintendent of Documents, U.S. 
Government Printing Office, Washington 25, 
D.C. Price $1.50. 

“Report on National Water Quality Control 
Network,” submitted by Dr. F. J. Weber, 
Chief, Division of Radiological Health, PHS, 
at the Joint Committee on Atomic Energy 
Hearings on Fallout from Nuclear Weapons 
Tests, Vol. 1, May 1959, pages 167-169. 

Setter, L. R., Regnier, J. E., and Diephaus, A., 
“Radioactivity of Surface Waters in the 
United States,” Jour. AWWA 51, 1377 
(1959). 

Straub, C. P., Setter, L. R., Goldin, S., and 
Hallbach, P. F., “Strontium-90 in Surface 
Waters,” Jour. AWWA 52, 756 (1960). 

Setter, L. R., and Baker, S. L., “Radioactivity 
of Surface Waters in the United States,” 
Radiological Health Data, Volume I, No. 7 
(1960). 


FIGURE 1—NATIONAL WATER QUALITY NETWORK SAMPLING STATIONS 





As of June 1, 1961 
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Tastes 1.—RADIOACTIVITY IN RAW SURFACE WATERS 
[Concentrations in uyc/liter) 
Quarter 
ending 
December March 1961 
31, 1960 
Station a _ — — 
| Beta activity | Alpha activity 
| Strontium- | nant ——— 
90 | | 
| | Suspended | Dissolved | Total Suspended | Dissolved Total 
-_ | | 
pees Tn TE, EB Ridinccsdcuncorecesesascnsseunewwuneew (®) | 31 <1 | 2 | <1 0 <1 
eee Ts SAE BE Be BE icencnccveccccusaseteninccssncoses os ae 598 | 19 | 617 | 64 16 80 
Apalachicola River: Chattahoochie, ERS Sees 0 | <1 <1 | l 0 l 
Ar kansas River: 
Coolidge, Le TR ee ee 0 0 0 | 0 49 49 
EN ATT Aa A ean eT AEN aa | 38 0 | 38 | 1 5 i 
ni cen eriieainaebnebdnadseseieneiins (b) 0 0 1 | l 0 1 
Chattahoochie River: 
pe SY ae ne ee ee 0.3 0 0 | 0 | 1| 0 1 
ERE ELE LE LL LILLE AORTA NDE. EET TOD 0 1 | 1 1 | 0 " 
Colorado River: 
CE a ee ee ee 2 0 2 } 10 14 24 
TD, Dds dtineebidsietintitinednamineineniasnnesanemtooedomncts 0.4 28 3 31 25 14 39 
OS eC Laeerees 0 | 12 | 12 | 0 6 6 
I ES, OE nc ce ediiddetbne eb atinhbaehnadebaonesedninely 1.2 0 | 20 | 20 | 0 5 5 
ND, dads Ath depenspidincebidknsednseaksornbnitenenbereenueeriuncaiesamemuad 0 | 22 22 l 13 14 
Columbia River: | 
ET EE a EEO OS! ee eee: <1 <1 2) <1 0 « 
PE ind dacinnecbdabwetesndedeeuinaneecabnunseneretelsegagesenet 103 526 | 629 | 0 0 0 
ES iiniptdncthceinenbedamsneebeanpenianeaian 0.5 66 | 176 | 8 ee Oe Se 
SEA LL LT LESTE ET SN Eee 19 | 43 | re Se Hee 
Delaware River: | | 
SE a a ON Se ee 0 | 2 | 2 0 0 0 
0 ES re eee Nena 0 0 | 0 |} 0 | 1 l 
EE ED (b) 0 0 0 | l 0 1 
Great Lakes: 
i al 0 | 0 | 0 | 0 0 0 
OE SG SE ncngoncpasinnsscmeensdarnceeninsmeceenseaineued es 0 0 | 0 | 0 0 0 
ee aeininuanmannienkoubananied RyavepeweS 0 0 | 0 | 0 | 0 0 
Duluth, EET a LE EAE eS, 0 0 | 0 0 | 0 0 
eT SAL TAA eT ee 0.2 0 0 0 <1 <1 <1 
I Ea: SET OPE ae 0 0 0 0 0 0 
Hudson es icieianethad 0.4 2 0 | 2 | 2 | 0 2 
Ee a ee ere 0.5 1 6 7) 2 l 3 
ee tte ee See <1 0 | <1 | 0 0 0 
EEL LTA ESL 0 | 2 2 0 <1 <1 
Little Miami River: Cimeinmati, Olio. ..... cc cccccccccccccccccccccce!..nccccccces 1 | 0 | 1 | 2 0 | 2 
Mississippi River: | 
I a a 0 0 0 | 0 1 | l 
BAS LAE ETAT RSL A NE, 0 6 | 6 | 5 l 6 
FNP NRT ea 87 6 | 93 | 28 0 28 
RL SE RE NL A ESL ALOE LAL I SILL, TELE 76 0 76 30 0 30 
I a a Sk Fe capebiokenectemaaes 1.0 10 3 | 13 | 7 0 7 
NE CST ELS Lee ee 9 5 14 | 4 ] 5 
ETE ERLE LIES. LTE TE 5 | 1 | 6 | 2 0 2 
Missouri River: 

EE A: Lee N,N Se Ra ee | RN ee 1 0 1 | 2 3 5 
NEAT SSRIS LL EE OLN TE WSS TS 0 3 | 3 | 0 3 3 
AEN TALUS. LAE IRE 0 | 1 | 1 | 0 4 4 
EE ELS I aN EEE ee 122 3 125 61 2 63 
Of 9. (§3 i eae. ee 0.5 149 | 0 | 149 06 2 QS 
I TELAT T IE LP TLE AE SLE ORE EPO 481 0 481 86 1 87 
LITLE ALE AS REE TES Os ae ae 4 10 | 14 18 2 | 20 

Ohio River: | 
East Liverpool, O.....- a a a 0 2 2 | 1 0 l 
RT TRE TENE SSE CESS LNT A RCE RRREE HORS 1 0 1 | 3 0 3 
RRS Sr SSS OY f re See cee ae eee PE EER ee) ee: ee 
SI a cri ns coiccneiainaaetdaininnaneliamnendiowdenntd Tare oc 4 1 | 5 | 2 <1 2 
EM a aaa ee J 0.8 0 0 | 0 | 0 | 0 0 
Ct SS a Sk ES EES See eee 12 2 14 2 0 2 
Potomac River: | 
TT: a a 4 0 | 4 | 1 0 1 
RRR aaa eNO N RMR iO 4 4 | 8 | l 0 ! 
Red River, North: Grand Forks, N.D...-.-...----------------------. _ Deamon 0 5 5 0 | 2 2 
Red River, South: | 
EEE A a a ee sci lindsintieniaial 3 0 3 2 l 3 
EES a I ALL EE ise eae eee CR URES 11 2 | 13 | 5 0 
i LETS SER 0.7 0 0 | 0} 0 0 0 
Rio Grande River: | 
Ee a RE ee 0 0 0 | 0 2 2 
PE a aa nen Na eee 0 0 | 0 | S 5 13 
ETN I PII EEL, PE ere a Oe SD! 0 0 0 0 2 2 
RS OIG ARR I ATI a uss eeee <1 0 | <1 | 0 2 2 
CT TE EE <1 2 | 2 | <1 0 <1 
St. Lawrence River: Massena, N.Y....................-..---.-------- 0.6 <1 | <1 | <1 0 0 0 
Schuylkill River: Philadelphia, Pa.....................-.------------ (>) 0 | 2 | 2 | 0 0 0 
Savannah River: 
Port Wentworth, Ga. ..........-...-------20----2eeenneennee ene 0.5 <1} 26 26 | 1 0 1 
0 RE RRS ETE EES Se 0 0 0 | 0 0 0 
Snake River: Wawawal, EASES IL SNE, See 0 0 | 0 0 l l 
Susquehanna River: 
Sayre, SS ae ee 0 | 2 2 <1 <1 1 
ill LAL TAO ELE ALAR TELAT 0.4 0 | 0 | 0 2 0 2 
Tennessee River: 
I ioctl edecialeednabiilatiananaiicnetiin 0.9 | 0 52 _. = ee beiiialens 
Bridgeport, MS ROSE aaa eels <1 | 87 | 87 1 0 l 
Yellowstone River: Sidney, Mont.........................- hiatal | i IIIS 15 | 0 15 | ® 7 15 





* Dash denotes no sample received or no determinations made. 
> Insufficient sample for analysis. 
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Strontium-90 In Tap Water 


Health and Safety Laboratory 
U.S. Atomic Energy Commission 


TaBLeE 1.—STRONTIUM-90 IN TAP WATER' 
FOURTH QUARTER 1960 





| Activity 




















Location Month (ue /liter 

——EE | - 

Richmond, California October 0.2 

m1 ‘ “ : oe ‘ (40 liters per sample) November 0.28 
‘he Atomic Energy Commission’s Health | December | 0.28 
and Safety Laboratory performs analyses for | Average 1959 | 0.29 
7 : 90) -entrati ; int rat f ——e ae - | ae a... 
strontium-t concen rations in tap wa er tor New York City | October | a 
Richmond, California, and New York City on a _100-200 liters per sample) er om 
monthly basis. Previous data were presented | | = 
= , - Average 1959 | 0.40 
in Radiological Health Data, Volume I, Num- | Average 1960 0.47 


| | 
bers 1, 5, and 9, and Volume II, Number 4. 1 Data from Quarterly Summary Report, HASL-113, dated July 1, 1961. 
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Study Of Radium-226 Content Of Midwest Water Supplies 


Henry F. Lucas, Jr., Radiological Physics Division 


Argonne National Laboratory, U.S. Atomic Energy Commission 


In previous work, water from certain mid- 
west municipal water systems was found to 
contain less than 0.03 to 37 micromicrograms FiGguRE 1.—RADIUM-226 CONTENT OF MUNICI- 
per liter (ng liter) of radium-226 (Ra22*), con- ra. ee Wasa 
centrations which correlate well with source 
type and method of softening. Water derived 
from surface sources such as rivers or lakes, 
wells penetrating unconsolidated sand or gravel 
deposits of glacial origin, limestone formations 
of Silurian or Devonian age were, with rare 
exception, found to contain less than 1 pug 
Ra**’/ liter. In contrast, wells penetrating deep 
sandstone formations of Ordovician, Cambrian 
or Pre-Cambrian ages had Ra*** contents from 
1 to 37 uug/liter (1, 2 

These deep sandstone formations are known 
to exist over an area not less than 300,000 
square miles in extent (3). In a portion of 
this area the quality and quantity of the water 
is suitable for drinking and other municipal 
purposes. The broken line in figure 1 outlines 
the two largest areas in the United States ob- 
taining water from consolidated rock (lime- 
stone and deep sandstone) formations (4). 


























Reported in Semiannual Report, January through 





tional Laboratory. 
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This area is seen to cover much of Wisconsin, 
Minnesota, Iowa, Illinois, and Missouri. 


As part of an extensive study of the Ra**® 
content of municipal drinking waters in these 
and adjoining regions, the study of Illinois is 
complete, with at least one water sample col- 
lected and analyzed from 163 of the 165 com- 
munities comprising more than 99 percent of 
the total population suspected of consuming 
water with high radium content. 

The distribution of the samples and the 
range of Ra?* content is shown in figure 1. On 
this map, the symbols denote the ranges of 
Ra2** content in the drinking water of 0-1, 1-4, 
4-10, and 10-37 pug/liter. 

With two exceptions, concentrations of Ra**® 
in excess of 4 pyg/liter have been found thus 
far only in Illinois, Iowa, and Wisconsin. Cities 
having Ra*** content greater than 10 uug/liter 
in their water supply have been found, thus 
far, only in Illinois, Iowa, and Missouri, and 
their total population is about 37,000 (1950 
census). The total population, identified to 
date consuming water in excess of 1 pug/liter 
is 1,000,000. Of these, about one-half or 480,- 
000 consume water having a Ra*** content in 
excess of 4 uyg/liter, a level leading to a whole- 
body radium content presently estimated to be 





at least 5 times that obtainable from normal 
food alone. The data are summarized in table 1. 


TaBLeE 1.—SUMMARY OF POPULATIONS CONSUMING 
WATER IN VARIOUS RANGES OF Ra®”* CONTENT 





| 
Total 
Range Number of | population 





(upg/liter)| cities (1950 

| census 
Pe diaridscdducwinbsonsacluaave 0.0-0.9 131 1,035,414 
1.0-3.9 56 248 , 248 
4.0-9.9 41 320, 508 
10-37 19 30, 261 
lowa.....-. | 0.0-0.9 16 156,914 
1.0-3.9 10 43,855 
4.0-9.9 4 38,716 
10-11.7 l 5,843 
Missouri_----- 0.0-0.9 32 155,830 
1.0-3.9 14 81,314 
4.0-9.9 0 0 
10-10.4 l 1,218 
Wisconsin - - - - 0.0-0.9 28 196, 722 
1.0-3.9 2 221,175 
4.0-9.9 s 81.740 
>10 0 0 
,, an ; 0.0-0.9 207 1,544,880 
1.0-3.9 105 595, 108 
4.0-9.9 § 440, 964 
210 21 37,322 
een ese 386 2,617,418 
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Radium-228 In Midwest Well Waters ’ 


Douglas P. Krause, Radiological Physics Division 


Argonne National Laboratory, U.S. Atomic Energy Commission 


Concurrent with the program to determine 
the radium-226 (Ra***) concentration levels in 
well waters from the midwestern states of Illi- 
nois, Wisconsin, Missouri, and Iowa, measure- 
ments of the radium-228 (Ra***), (Meso- 
thorium I) levels are also being made (1-4). 
Waters were selected having Ra*** levels equal 
to or greater than 4uyc/liter, and these, with- 
out exception were obtained from wells pene- 





‘Reported in Semiannual Report, January through 
June, 1960, Radiological Physics Division, Argonne Na- 
tional Laboratory. 


trating deep sandstone formations. Although 
no definite pattern can be established, it ap- 
pears that in Illinois certain areas yield rea- 
sonably constant ratios of Ra***/Ra***, but that 
throughout the state this ratio varies from 0.04 
to 2.4 and is dependent upon the aquifer or 
aquifers from which the water is drawn (5). 
Previous work on samples from other than 
deep sandstone wells has shown that the Ra**® 
and Ra*** concentrations are low or nearly 
equal, i.e., the Ra***/Ra®** ratio approaches 
unity (3). 
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The data for some Illinois deep sandstone 
wells are presented in table 1 and are tabulated 
by ascending values of the Ra***/Ra*** ratio. 
The table also classifies the wells as to the type 
of aquifer from which the principal supply is 
believed to be drawn. The information regard- 
ing the wells was taken primarily from Bulle- 
tin No. 40 of the Illinois State Water Survey 
and from the sampling record sheet completed 
by the local water department (6). 

It is evident from table 1 that waters derived 
chiefly from St. Peters sandstone (Ordovician 
system) are generally low in Ra*** but high in 
Ra***, whereas waters derived from the under- 
lying Galesville sandstone formation (Cam- 
brian system) have more nearly equal concen- 
trations of the two isotopes. In each case, how- 


ever, there are exceptions to these genera] 
statements, and for these no good explanation 
is available other than lack of information de- 
scribing the well or local geological conditions. 

To illustrate the latter point, the towns of 
Lostant, Toluca, Wenona, and Minonk may be 
cited. These four towns are located in an area 
which has a north-south dimension of about 15 
miles and an east-west dimension of about 6 
miles in a region where a geological fault is 
known to exist (7). The information available 
indicates that the wells in these towns pene- 
trate the St. Peters sandstone, but the average 
Ra***/Ra*** ratio is 0.81 for the group in con- 
trast with an average of 0.11 for the first 15 
towns listed in table 1. 


TaBLeE 1.—RADIUM CONTENT OF WATER FROM SOME DEEP SANDSTONE WELLS IN ILLINOIS 














St. Peter's Galesville Mt. Simon Radium-228 | Radium-226 Ratio:— 

Town Sandstone Sandstone Sandstone Limestone Other (yysc/liter)* | (upc/liter)> | Ra***/Rat* 

Toulon ae 4 1.3 36.0 0.04 
aa eee eee eae nee x 1.9 25.0 0.07 
ON EEL EDEL LS x 0.6 7.5 0.08 
TS Rea ae x 0.7 9.2 0.08 
SAAS eee x 0.6 8.1 0.08 

eae aee x 1.1 11.6 0.09 
US, eS Sea 4 1.0 9.7 | 0.10 
LL . 5S Seer x 1.1 9.6 0.11 
Si ickitsshnbeniiaeaitehbehadetbamsealeaaniae x 0.7 6.4 0.11 
aes Serene, x 0.5 4.2 0.12 
| EPL ELIE LILLE NE: x 2.1 17.0 0.12 
| SE Ee RAE ae x 1.5 11.2 0.13 
EASES SRS Ree x 2.4 16.0 0.15 
eee x 3.4 18.0 0.19 
EEE SOE aS x 1.8 8.2 0.22 
a, eee x 0.9 3.9 0.23 
ER Ea ee x 2.0 8.1 0.25 
ES eS a x 2.0 6.6 0.30 
SSRIS RAS a OREN Oe ie ES A x 2.2 7.3 0.30 
ERE eRe: See 1.5 4.8 0.31 
EEE STI 1.5 4.6 0.33 
DEINE ii ciite nena acd cha nieaecpmemiae x 2.6 7.4 0.35 
ESET a ae x 2.4 6.6 0.36 
Se aa ner x 1.8 4.7 0.38 
Nd ccucnataignnddcimmusiicesiciiowadnitnl x 1.4 3.5 0.40 
Se x (?) 2.2 5.8 0.42 
SEE ER aE x 3.6 8.6 0.42 
a x 5.3 10.2 0.52 
EES SEL x 2.7 5.1 0.53 
0 ee See 3.8 6.4 0.59 
8 aE See, x 2.9 4.9 0.59 
i x 4.9 8.1 0.00 
SESE PEARSE iC s ee 2.2 3.5 0.63 
ae x 2.0 3.1 0.44 
OO OEE S| x 6.5 9.9 0.6 
0 Sy Ee 2.0 3.0 0.67 
Plainfield 5.4 8.0 0.68 
Lockport 7.9 11.2 0.70 
. | SEES RR TSE See PAA 5.3 7.3 0.73 
Villa Park 3.3 4.2 0.78 
Morris #4 6.6 8.0 0.82 
OPOSOR..ccccccee 2.7 3.1 0.87 
Rita eich ic alclanaienginiaiicibaiindcadneasaaal 5.8 6.4 0.91 
Braidwood x 5.8 6.4 0.91 
Minonk #2 x 7.1 7.8 0.91 
Ca x 9.1 | 9.3 0.98 
CE > == eee x 5.2 5.0 1.04 
ER ETC, HAE ee 7.0 6.7 1.04 
III bik cisaaatiriehieanitchatatien tolkibdaieitsdeimiiesnaimliadicaehned x (2) 8.0 6.8 1.18 
a a x 5.4 4.4 1.23 
SS ee Se See en ee 8.0 5.6 1.43 
| LE NST EAS, x 5.6 2.3 | 2.43 





























* Estimated error in Ra™ values is +10%. 
> Statistical counting error equal to or less than 3%. 


© “*" denotes formation from which sample was drawn. 
4 New Richmond sandstone. 
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fasLeE 2.—RADIUM CONTENT OF WATER FROM 
SOME DEEP SANDSTONE WELLS IN WISCONSIN 
AND MISSOURI 




















Wisconsin 
Radium-228° | Radium-226° Ratio 
Town (upc/liter) (upc /liter) Ra**/Ra™® 
ee eee 1.5 6.2 | 0.24 
ee) eee. 2.7 6.6 | 0.41 
SO ee 2.0 4.2 | 0.47 
0 eee 2.1 3.6 | 0.58 
cae 2.7 4.0 | 0.67 
oO AS 2.4 | 3.6 0.67 
Menomenee Falls............... 5.0 | 4.7 1.06 
eee 8.8 | 4.3 2.00 
Missouri 
ane eee 1.8 10.4 0.17 
( ee 1.9 9.0 0.21 
RE eee a 4.4 10.5 0.42 





* Estimated error +10%. 
Statistical counting error equal to or less than 3%. 


Some deep sandstone wells in Wisconsin and 
Missouri have also been analyzed for both Ra*** 
and Ra***. Table 2 is a summary of the data 
obtained thus far. 
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SECTION V. — OTHER DATA 


External Gamma Activity 


Radiation Surveillance Network, Public Health Service 


Portable survey instruments are available 
at stations of the Radiation Surveillance Net- 
work for recording levels of external gamma 
radiation. Measurements are made daily ap- 
proximately three feet above the ground. These 
readings are not precise, but are sufficiently 


TABLE 1.—EXTERNAL GAMMA ACTIVITY, APRIL 1961 


accurate to illustrate any significant variations 
above background. The differences among the 
values shown in the following table are within 
the variance anticipated due to differences in 
normal background and in instrument response 
characteristics. 


' 
| 
tation location Average Station location | Average Station location A verage 
| (mr hr } (mr/hr mr/h 
| | 

Anchorage, Alaska O.G8 8 BRGRMOIOIS, DRG. <. cdccccccecccccce | 0.01 || Oklahoma City, Okla...........--. 0.03 
Fairbanks, Alaska | ws et EE, SOc caneccncesne 0.02 || Ponea City, Okla-- ee (0.04 
Juneau, Alaska... Like. SS ea Os ER Ee 2 
Phoenix, Ariz -- 0.01 || New Orleans, La...........- : | SS 8b 4), ee 0.0] 
Little Rock, Ark O.08 5 BeeeOre, BEG... .ccccncccecs 0.02 || Providence, R.I 0 
Berkeley, Calif y 0.01 || Lawrence, Mass..........-- J its 3) 7 0.02 
Los Angeles, Calif ‘ 4 e Lansing, Mich............- 0.02 || Pierre, S. Dak abe 0.02 
Denver, Colo_.__-. | 0.02 || Minneapolis, Minn..._...._- | 0.01 |} Austin, Tex es — . 0.01 
Hartford, Conn 0.01 Pascagoula, Miss........-. : - El Paso, Tex 0.02 
District of Columbia 0.02 || Jefferson City, Mo_.--..--- 0.01 || Salt Lake City, Utah 0.02 
Jacksonville, Fla_. 0.01 Helena, Mont.......-. 0.07 || Richmond, Va 0.01 
Atlanta, Ga ® Trenton, N.J......-.- oe 0.02 || Seattle, Wash : 0.02 
Honolulu, Hawaii , 0.03 || Santa Fe, N. Mex......--- e OO 8), | aaa ere 0.02 
Boise, Idaho : an | 0.01 3 & Gee 0.02 || Madison, Wis “ 0.01 
Springfield, Ill = ‘ 0.01 |} Gastonia, N.C..............-. 0.02 





® No data received. 
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Survey Of Radioactivity In Animal Fodder 


Food and Drug Administration 


A part of the continuing surveillance of the strontium-90 analysis of animal fodder col- 
radioactivity in foods by the Food and Drug lected in 1959. The following table gives the 
Administration is concerned with the levels of results of analysis of feeds collected in 1960 by 
strontium-90 in animal fodders. Radiological representatives of Food and Drug Administra- 
Health Data, Volume I, Number 9 presented tion Districts. 


TaBLe 1.—STRONTIUM-90 CONTENT OF ANIMAL FODDERS, 1960 


(Concentrations in wuc/kg original material!) 





| 

















Area 
Product Harvest date Strontium-90 
| County State 
RE EE..00cimccmmnctinbiinanecserenedite EEE RS Se | CO ee a 157 
o ££ ae PP ae ee  —  nRRRERERERRET | SRE RE: cia alates 2¢ 
ee a eee ST ee EN eS North Carolina. -. j 248 
RE et ndnttequensccvccseoemenepenes fC 0 Se , eae .--| North Carolina. ..-....-. 297 
SE i rnciacnantcatieth March 30, May 20..........--. = Meas ccf GOOIWIA......- ? 425 
ee | September 15.............. RE ee ener | Georgia... 446 
PES HN cwcccunccsaces Reon ee | ENR ces)  £— eas aS: Georgia... : 578 
NI sisi casts ein ip hecdosinst aidisadahanpereeinns Os wt ff ee ESE URES Ae eet ee ee 798 
Peanut hay.........- canicdaeowae EE RBIS ' , =e I ae ae | = =e ea 721 
.. i caine deena OO) See Eee es Georgia... ... 0 931 
CI i ieee death eee iabhnndeueaed [ {See FF ‘i,  - a5 “she Sasa .| Colorado.. “ae (4 
8 ee een ae Buffalo & Kearney.........--- Nebraska. . .-- : 127 








Global Integrals Of Strontium-90 Fallout ' 


Kosta Telegadas 
U.S. Weather Bureau 


Monthly collections of fallout have been in the North Temperate Zone is especially 
made for a period of several years using both marked. 


steel pots and ion-exchange collectors (1). The The high geographic variability of fallout 
samples are analyzed for strontium-90 (Sr°°) sampling and analyses requires “smoothing” by 
and several other radioisotopes. grouping of the data. Several methods can be 

The geographical distribution of fallout sup- used to smooth, or average, the data in order to 
ports the north-south distribution noted by pre- compute the total global ground fallout. These 


vious articles on soil (2) and limited pot data methods can be compared to see if they are 
(2). The difference between Northern and consistent as well as to determine the variabil- 
Southern Hemisphere shows the same seasonal ity between the two methods. 
trend also suggested in earlier data, i.e., a max- The first method consists of determining the 
imum excess of Sr®® in the Northern over the arithmetic average of Sr® deposition for each 
Southern Hemisphere during the spring of the 10 degree latitude band and drawing a smooth 
Northern Hemisphere, and a minimum differ- curve through these average latitudinal values. 
ence during the spring of the Southern Hemi- This method assumes that the arithmetic aver- 
sphere. The seasonal trend of absolute values age of selected stations is representative of the 
average value for the whole latitude belt. Since 
From Quarterly Summary Reports, HASL-84, April there are only a limited number of stations, 


1, 1960; -95, tob ; : - . ° . : — 
ye ey te 5, October 1, 1960; and HASL-111 this average may bias the answer toward 
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FicurRE 1.—SEASONAL LATITUDINAL CURVES OF STRONTIUM-90 
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FIGURE 1—SEASONAL LATITUDINAL CURVES OF STRONTIUM-90 DEPOSITION Con. 
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ecceceee Actual deposition sseseeee Actual deposition 
—— Corrected for mean roi nto! —— Corrected for mean rainfall 
9.0) 9.0 = 
Zz. 7.5 4 Zz. 7.35 4 
Ys oF 
5s 5% 
25 Q 
% H 6.0 «= * B 0 al = 
; t DECEMBER I959-FEBRUARY 1960 ; t MARCH-MAY 1960 
53 4s — 53 4.5). “ 
Es 23 
3.0 h. oe GuEnEEEDece 6 ae comm -Gil 3.0 4 
_ 
7 7 Pie Gs aaa > 
0° e° we a 
North LATITUDE South Narth LATITUDE Sout 
Taste 1.—TOTAL WORLD GROUND DEPOSITION OF STRONTIUM-90, JUNE 1958-MAY 1960 
[Deposition in megacuries] 
Latitudes 
Period Method North South Total Average Difference 
—_——_—__— - . = total percent 
30°-90° 0°-90° 0°-90° 0°90" 
4 _ Se CE Es ee ee a ee ee 0.13 | 0.05 0.18 0.04 0.22 
v - - 
Rainfall correction - . .- 0.19 0.03 0.22 0.07 0.29 
ee Actual. ..... 0.06 0.04 0.10 0.07 0.17 
{ ) 16 
Rainfall correction- 0.09 0.02 0.11 0.09 0.20 
ec. 1958-Feb. 1959 pe ee Ce ee 0.15 0.06 0.21 0.0 0.28 
0.29 t 
BORN: GOIIOOTIER. 6 cnc cncnccccocedcces 0.16 0.06 0.22 0.0 0.29 
May 1959 a 0.34 0.12 0.46 0.05 0.51 
0) 2 2 
FE NO 0.37 0.08 0.45 0.0 0.52 
SR BF ee ee ae ee eee 0.16 0.04 0.20 0.03 0.23 
| 0.25 12 
RIE I nc cnecinicisinttiinedicblaickeindinia 0.16 0.04 0.20 0.06 0. 2¢ 
s Nov. 1959. RSE eA 6, Ee 0.06 0.03 0.09 0.03 0.12 
) 12 
EEE I Ee 0.04 0.03 0.07 0.05 0.12 
Dec, 1959-Feb. 1960 SE ER a Ae Pe ee eS 0.037 0.026 0.063 0.041 0.104 
).110 ! 
Rainfall correction - --.__- 0.042 0.026 0.068 0.047 0.115 
Mar.-May 1960 (SEIS AR aA Ee ee Se ea 0.056 0.042 0.008 0.029 0.127 
0.143 a 4 
Rainfall correction............-- 0.083 0.036 0.119 0.040 0.159 


Difference (%) = 





Method 1 + Method 2 





|? Method 1 — Method 2) 


io 


higher values if most of the fallout stations 
are in rainy areas or toward a low answer if 
more are in a dry region. 

The second method is an attempt to com- 
pensate for the climatic difference at sampling 
stations compared with the average rainfall in 
a latitude band. The specific activity (mc/mi’/ 
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inch of rain) is determined for each station by 
months. The arithmetic average is then com- 
puted for the various latitude belts. To deter- 
mine the total fallout, the average specific ac- 
tivity in each latitude band is multiplied by the 
precipitation in the same 10° latitude band. 
The precipitation in these bands are given by 





| 
| 


Moller (3) for each of the four seasons. This tween the two methods for a given latitude 
method assumes that the average precipitation belt, the difference between methods ranges 
given by Mdller is the same that has occurred from 2 to 27 percent for the world total. Prob- 
for the time period under consideration. This ably the best world-wide fallout amount is an 
treatment of the data may be in error since average of the two methods. 

there is an inverse correlation between specific 
activity and precipitation amounts whereas the 
method assumes no correlation. 


The average total world ground fallout in 
megacuries for these time periods is: 


Smooth seasonal latitudinal curves of deposi- wes 


R ; . . - Period Deposition Total 

tion for the two methods for the various time , : 

periods are shown in figure 1. Although the June 1958-May 1960 aa ' 1.26 1.2 
June 1¥5t ov YoY — 37 l 3 

difference between the two methods for a par- Dec. 1959-May 1960 : 0.25 1.88 


ticular 10° latitude belt can be as much as a niet snc Iaa 
factor of two, the significant features are ap- REFERENCES 


proximately the same. The curves in this fig- (1) Environmental Contamination from_ Weapons 

ure were integrated to give the total world Tests, HASL-42, U.S. Atomic Energy Commission, 

: “ u October 1958 and subsequent Quarterly Summary 

ground fallout for the periods under considera- Reports, HASL-51, 55, 65, 77, 84, 88, 105, 111 and 113, 

tion. The total world ground fallout for both (2) Strontium-90 on the Earth’s Surface, TID-6567, 

a ahaa : en Op ja February 1961, Office of Technical Information, U.S. 
methods, expressed In megacuries of Sr’’, are Atomic Energy Commission. 

shown in table 1. Although there can be as (3) Moller, F., “Vierteljaharakarten des niederschlags 

; ; . fur die ganze erde”, Peterm. Geogr. Mitt., 1, 1-7 

much as a factor of two in the difference be- 1951. . site ' 


Registration Of Radiation Sources In California 


Department of Public Health, State of California 


The registration of radioactive materials, regulations adopted last year, provides for the 
X-ray machines, and other radiation-producing collection of information relating to the num- 


equipment is mandatory under a law enacted ber, location, and use of radiation sources in 
by the State of California in 1959. This law, the State. 
implemented by State Board of Public Health The first completed registration forms were 


TasLe 1.—REGISTERED RADIATION INSTALLATIONS AS OF MARCH 15, 1961 


Number of installations ! 


Nun 
Nature of installation individu 
Percent With With X-ray unit 
Total of radiation radioactive reports 
total machines materials 
Private practices of: 
Dentists . ; : ; 5, 737 43.8 ,737 
Physicians - . 3, 558 27.1 3, 490 20 2 
Chiropractors 16 7.0 916 l 
Osteo] aths 8H 4.5 583 16 
Podiatrists - - 328 2.5 328 
Hospitals - 7 485 3.7 474 129 2,08 
Veterinarians or veterinarian hospitals : . ; 465 3.5 464 5 j 
Miscellaneous medical services (including clinics, laboratories, health agencies, etc.) --- 389 3.0 371 33 7 
Manufacturing industries Kenmenion 204 2.2 180 179 
Miscellaneous service industries 109 0.8 tit 71 
Schools or colleges - a SH 0.7 67 51 
Government installations, not shown elsewhere_.._....-- : Saeed — 87 0.7 52 4) ‘ 
Other 62 0.5 31 36 
Total a - 7 3 =<_ a AN 13,102 100.0 12,759 768 17,4 


1 The number of installations with radiation machines and the number because 425 installations possess both radiation machines and radioactiv 
with radioactive materials do not add to the total number of installations materials. 
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fled in June 1960, shortly after the registra- 
tion regulations became effective. By March 
15, 1961, when 13,102 registrations had been 
filed and processed, it was possible to com- 
mence the task of tabulating the data for an- 
alysis and study. The response to the registra- 
tion requirement has been very good. Many 
local health agencies have been participating 
actively in the registration program. 


Taste 2.—REGISTERED RADIATION INSTALLATIONS OF PHYSICIANS IN PRIVATE PRACTICE, BY 
SPECIALTY, AS OF MARCH 15, 1961! 





The first summaries of registration data, as 
of March 15, 1961, are now available. Tables 
1 and 2 present information on the number and 
types of radiation installations registered. As 
used in these tables, an installation is defined 
as a location (professional office, building, 
plant, etc.) where one or more sources of radi- 
ation are used, operated, or stored. A separate 
registration is filed for each installation. 


Medical specialty 


i rr oc octaid busch bietubbtieamaudaesegbadinn 


rology 


ialty stated......-- 


Total 





Number of installations 2 
Number o 














Not included are installations such as hospitals, clinics and health agencies 
n which radiation sources may be jinder the control of or used by physicians. 
[he number of installations with radiation machines and the number 


| - individual 
| With With | X-ray units 
otal radiation radioactive reported 
machines materials 
| 
2 738 738 2 | 772 
| 25 414 l 432 
| 265 257 | 7 652 
| 221 218 42 $24 
193 193 4 
130 | 130 139 
43 Pye, 21 2s 
41 41 41 
27 27 2s 
25 | 25 | Qt) 
156 | Lit ) 217 
55 76 16 | su 
~-+-------- 1,206 | 1,187 32 1. 268 
nis = ~ « 
ero | oa . 
Pe 3, 558 3,490 | 206 | 422 
—_————— —__—_ -_ = 
with radioactive materials do not add to the total number of installations 


because 138 installations possess both radiation machine 


$ and radioactiv 
materials. 


Cesium—137—Potassium Levels In Eight Control Subjects ' 


C. E. Miller and J. B. Corcoran, Radiological Physics Division 
{rgonne National Laboratory, U.S. Atomic Energy Commission 





The total-body gamma-ray spectra of 12 un- 
xposed employees of the laboratory were mea- 
sured with Human Spectrometer No. 1 on two 
dates during 1960. These subjects have been 
measured periodically, usually every three 
months, since March of 1955. 

Their cesium-137 (Cs'**) body contents, ex- 
pressed in units of puc Cs'* per gram of nat- 
ural body potassium, have been determined, 
and the levels in eight subjects are given for 
eight dates during the past 30 months in table 
l. It will be noted that the average Cs'** con- 
tent dropped from 55 pyc Cs'**/gmK during 
December of 1959, to 49.6 puc Cs'**/gmK dur- 
ing May of 1960, and to 37.4 uue Cs'**/gmK 


Reported in Semiannual Report, ANL-6297, July- 
December 1960, Argonne National Laboratory, Radio- 
logical Physics Division. 





during December of 1960. 
10 percent decrease in Cs'** content during the 
first five months of 1960 and 25 percent de- 
crease during the last six months. The same 
percentage decreases were noted for the other 
four subjects for these last three dates, but 
their data were not included in the table since 
they had not been measured every time on the 
earlier dates. 

A group of 11 male Chicago residents, age 
40 to 70 years, measured during the last three 
months of 1960 contained an average of 38.8 
uue Cs'**/gmK. This value agrees with the 
amount found for the controls during Decem- 
ber of 1960. The spread in individual values 
was somewhat greater in that they ranged 
from 20 pyc Cs'**/gmK to 60 puc Cs'*'*/gmK 
while the values of the younger controls ranged 
from 27.9 to 55.9—a 2 to 1 spread. 


This represents a 








TaBLe 1.—CESIUM-137—-POTASSIUM RATIOS IN EIGHT CONTROL SUBJECTS OVER A SPAN OF 30 MONTHs 


Average concentrations in uyc/gm K] 





July 31, November 20, March 19, 
Subject 1958 1958 1959 
l 57 48 59 
51 52 59 
3 71.0 tis 75.2 
4 43 58 76 CO 
47 47.8 54.5 
43.5 46.2 53.5 
39 39 47 sO 
48.4 51 61.8 | 
A verag 50.0 1.4 60.7 | 














June 17, September 14, | December 8, May 24, December 15 
1959 59 1959 1960 1960 
5 60 56.2 of 
4. 54.5 47.4 44 { 
83.2 68.2 69.5 (4.9 
l 64.2 62 0) 
2 45.5 42.2 45.4 
4 54.7 53.5 48.2 
4 45.6 45.2 38.2 | 
f 64 63.1 46.6 | 





ENVIRONMENTAL LEVELS OF RADIOACTIVITY AT ATOMIC ENERGY 
COMMISSION INSTALLATIONS 


The United States Atomic Energy Commis- 
sion is providing data on environmental levels 
of radioactivity in the vicinity of major Com- 
mission installations to the Public Health Serv- 
ice on a quarterly basis. The data are from 
routine monitoring programs where operations 
are of such a nature that plant perimeter sur- 
veys are required. 


Radiological Health Data, Volume I, Num- 
bers 8 and 9; and Volume II, Numbers 1 
through 8 contain summaries for 17 installa- 
tions. Summaries follow for the Knolls Atomic 
Power Laboratory and the S1C Prototype Re. 
actor Facility for the third and fourth quarters 
of 1960. 





Knolls Atomic Power Laboratory 


General Electric Company, Schenectady, New York 
—Issued June 1961 


Environmental levels of radioactivity at the 
Knolls Atomic Power Laboratory (KAPL) 
have been reported in Radiological Health 
Data, Volume I, Number 9, and Volume II, 
Number 1. The following report presents the 
data for the third and fourth quarters 1960, as 
well as the annual 1960 summary. 

The principal responsibility of KAPL is to 
support the Naval Reactors Program for the 
Atomic Energy Commission in the development 
of nuclear power reactors for naval propulsion. 
The General Electric Company has been the 
operator of KAPL for the Atomic Energy Com- 
mission since 1946. 

The Knolls Atomic Power Laboratory con- 
sists of two sites: the Knolls Site and the West 
Milton Site (see figure 1 for geographical loca- 


tions). The former is located five miles east of 
Schenectady, New York, on the south bank ot 
the Mohawk River. The West Milton Site is 
located approximately 18 miles north of Sche- 
nectady, in Saratoga County. 

Small amounts of radioactive materials are 
released to the atmosphere and to two surface 
streams in the area—the Mohawk River at the 
Knolls Site and the Glowegee Creek at the West 
Milton Site. Prior to the release of this low 
level radioactivity to the environment, al! 
KAPL liquid waste and exhaust air systems ar‘ 
carefully and continuously monitored. In addi- 
tion to the in-plant control monitoring, an er- 
vironmental monitoring program is conducted 
both on- and off-site. Environmental monitor- 
ing locations are also given in figure 1. A brief 
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FicURE 1—ENVIRONMENTAL MONITORING 


LO- 
CATIONS, KAPL 

















1. Glowegee Creek sampling station 150 feet upstream from the 
entrance of the West Milton Site effluent. Samples of Glowegee 
Creek water are collected weekly during the warmer seasons. 

West Milton Site—Environmental radiation levels and particu- 

late airborne radiation levels are sampled continuously at five 

geographically placed locations on the Site. Precipitation is sam- 
pled continuously. 

3. Glowegee Creek sampling station 2,640 feet downstream from 

the West Milton Site. Samples of Glowegee Creek water are 

collected weekly. 

General Electric Powerhouse, about eight miles upstream from 

the Knolls Site; Mohawk River water is sampled continuously. 

5. General Electric Laboratory, 4,000 feet west of the Knolls Site, 
has a continuously operating radiation-level detector and air 
monitor for particulate airborne materials. 

5. Knolls Site environmental particulate air and radiation levels 
are sampled continuously at three stations at different geographic 
locations. In addition, precipitation, continuous and proportional 
samples of combined sewer effluent are collected. Samples of soil 
and vegetation are collected periodically. 

7. Mohawk River water is sampled continuously at the Vischer 
Ferry Powerhouse which is approximately two miles downstream 
from the Knolls Site. 

8. Cohoes is approximately thirteen miles downstream from the 
Knolls Site. Samples of untreated Mohawk River water and the 
Cohoes drinking water are collected weekly. 
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description of the types of samples collected at 
the various locations is given in the referenced 
legend. 


Environmental Airborne Radioactivity 


Environmental airborne radioactivity is mea- 
sured at three locations on the Knolls Site, four 
locations on the West Milton Site, and at the 
General Electric Company Research Laboratory 
approximately one mile west of the Knolls Site. 
Airborne radioactivity is sampled continuously 
and analyzed on a weekly basis. The average 
results of the airborne radioactivity analysis are 
given in table 1. 

Measurements of airborne radioactivity are 
made at least 48 hours after collection to allow 
for the decay of naturally-occurring short half- 
life radionuclides. 
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TaBLE 1.—GROSS BETA AIRBORNE RADIOACTIVITY 


[Average concentrations in uyc/m*) 











Period Knolls | West Milton 
1960 site site Off-sit 
ee IEE... ncccasanessscsas 0.06 0.19 0.06 
Fourth quarter_............_._- 0.06 0.13 0.03 
0.17 


1960 summary 





Liquid Radioactive Waste 
Knolls Site 


At the Knolls Site, all potential sources of 
liquid radioactive wastes are connected by con- 
trol drains to collection tanks in the radioactive 
waste processing building. The release of 
liquid waste to the Mohawk River is regulated 
through the control and monitoring of the con- 
centration of fission products in the collection 
tanks and the control of the discharge rate of 
the effluent. A daily continuous proportional 
sample of the Knolls Site combined sewer efflu- 
ent is taken at the point of discharge to the 
Mohawk River. Analyses of weekly composite 
samples are made for radiochemical and toxic 
chemical content, and these analyses show that 
strontium-90 is the principal component which 
has to be considered in hazard control. 

Mohawk River water is sampled at locations 
upstream and downstream from the Knolls 
Site. Sampling locations are at the General 
Electric Company Powerhouse eight miles up- 
stream from the Knolls Site; at the point of 
discharge to the Mohawk River from the 
Knolls Site, at the Vischer Ferry powerhouse 
approximately two miles downstream; and at 
the City of Cohoes pumping station approxi- 
mately 13 miles downstream. Tables 2 and 3 
summarize the radionuclide content of the 
Knolls Site waste effluent, the amount dis- 


TaBLE 2.—RADIONUCLIDE CONTENT OF THE 
KNOLLS SITE WASTE EFFLUENT 


Third quarter 


Fourth quarter; 1960 summary 

Radionuclide Average Average Aver 
concentration concentration oncentration 
(yuec/liter) puc/liter puc/liter 
BE EEE 1000 310 2300 
ee 590 2 1700 
SE ae eee 440 60 910 
» ae 530 140 1800 
Rul ; 100 230 
Zr® 150 
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TABLE 3. 


[Average concentrations in uyc/liter] 


GROSS BETA RADIOACTIVITY DISCHARGED AND DETECTED IN THE MOHAWK RIVER 


Upstre 


Total waste 
1960 discharged 
millicuries) 


Average 
concentration GE 
discharged 


Third quarter-.. 206 2,500 | 
Fourth quarter-. : 108 | 1,000 | 
1960 summary. 3,125 | 7,600 


am 


powerhouse 


Downstream 


Precipitatior 


Vischer Cohoes at Knolls Sit 
Ferry —s pe 
Raw Treated 
i) 10 9 4 ) 
3 2 2 1 P 
5 5 8 4 7 








Taste 4.—GROSS BETA DISCHARGED AND DETECTED IN GLOWEGEE CREEK 


Total waste 
discharged 
millicuries) 


1960 Period 


i 
Third quarter... ai 7 4.36 | 
Fourth quarter.. 1.93 
1960 summary . 8.20 


charged, and the gross beta concentrations de- 
tected in the Mohawk River water. 

The Knolls Site effluent is monitored continu- 
ously for alpha radioactivity. Since the quar- 
terly discharge rate is less than one percent 
of the most restrictive environmental limit for 
alpha (Pu**’), the data are not reported. 


West Milton Site 


The Glowegee Creek does not have a reliable 
dilution potential and therefore the radioactiv- 
ity levels in the liquid waste from the West Mil- 
ton Site are operationally controlled and di- 
luted before release to the creek. Samples of 
the Glowegee Creek water are taken once a 
week at two locations, 150 feet above and 2,640 
feet below the point where the West Milton 
Site effluent enters the creek. Table 4 presents 
the quantities of radioactivity discharged into 
and detected in Glowegee Creek samples. Since 
no alpha radioactivity is discharged from the 
West Milton Site, alpha analyses are not per- 
formed. 

Precipitation has a variable effect upon the 
Glowegee Creek samples. This effect is de- 
pendent upon the amount of rainfall, creek flow 
and the period of sampling relative to the pe- 
riod of precipitation. The results of precipi- 
tation sampling are also found in table 4. 

Soil samples are collected bi-weekly at two 
locations, one on the Knolls Site and the other 
off-site. The off-site location is approximately 





ce 


Average 
mncentration 
discharged 


Average concentration in creek 
ee — Precipitatior 
(upc/liter 


(yc / liter) Upstream Downstream 
(yupc/liter Myc liter) 
290 7 | 4 69 
140 ll | i] 44 
140 | 13 9 





two miles northeast of the Knolls Site. The 
sampling location was selected after a four- 
year study of wind directions. This station was 
upwind of the Knolls Site exhaust stacks 98 
percent of the time in the period tested. The 
results of the gross beta radioactivity analyses 
of the soil samples are in table 5. 

TaBLeE 5.—GROSS BETA RADIOACTIVITY 
IN SOIL SAMPLES 


[Average concentrations in uuc/gm] 


1960 Period Knolls Site Off-site 
Third quarter Poe we 20 
Fourth quarter-__- es 22 22 
Annual summary... : a 19 21 


General Conclusions 

As a result of the environmental monitoring 
program conducted by the Knolls Atomic 
Power Laboratory at both the Knolls Site and 
the West Milton Sites, it is concluded that the 
operations at these installations did not ad- 
versely affect the radioactivity levels of the lo- 
cal environment. In addition, the results of 
the environmental survey indicate that the 


levels of radioactivity detected at all times were 
within the standards established by the U. S. 
Atomic Energy Commission based on the rec- 
ommendations of the National Committee on 
Radiological Protection and Measurements. 


——<—— 
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NSIC Prototype Reactor Facility 


Combustion Engineering, Inc. 
Windsor, Connecticut 


—_Issued June 1961 


Environmental levels of radioactivity at the 
SiC Prototype Reactor Facility have been re- 
ported in Radiological Health Data, Volume I, 
Number 9, and Volume II, Number 1. The fol- 
lowing report presents a summary of the data 
for the third and fourth quarters of 1960. 

The S1C Prototype is a land based nuclear 
submarine power plant facility. This facility 
is operated for the Atomic Energy Commission 
by the Naval Reactors Division of Combustion 
Engineering, Inc. at Windsor, Connecticut. The 
prototype contains a pressurized water reactor 
power plant which is used to conduct research 
and development work and to train personnel 
in operation of naval reactor power plants. Re- 
actor power operations at the S1C prototype 
facility began in December 1959. 

The low level radioactive waste discharged 
intermittently from S1C Prototype operations 
consists mainly of water. Small quantities of 
airborne particulate in gaseous waste are also 
generated and released on occasion in the ven- 
tilation exhaust air. 

Essentially all of the radioactive waste origi- 
nate from the activation of minute amounts of 
impurities in corrosion products in the circu- 
lating water used as a reactor coolant. Small 
quantities of gaseous waste result from the ac- 
tivation of minute amounts of air dissolved in 
the coolant water. 


Airborne Waste Effiuent 


Ventilation air from the submarine hull and 
the supporting facility at the prototype site 
may, at times, contain small amounts of air- 
borne radioactive particulate or gaseous activi- 
ties. This ventilation air is discharged to the 
environment at below permissible levels 
through an exhaust stack. The ventilation air 
is continuously monitored for radioactivity by 
particulate and gaseous counters which control 
the discharge of ventilation air. Alarms are 
sounded if the concentration approaches per- 
missible limits. When these limits are ex- 
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FIGURE 1—ENVIRONMENTAL MONITORING LO- 
CATIONS, S1C PROTOTYPE SITE 
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ceeded, the exhaust air is discharged through 
a high efficiency filter bank or the ventilation 
system is completely shut down and the hull 
sealed. Table 1 presents the results of the air- 
borne waste effluent monitoring at the exhaust 
stacks. Table 2 shows gross beta-gamma con- 
centrations in air samples taken on-site down- 
wind at the point of release. 

Taste 1.—GROSS BETA-GAMMA!’ CONCENTRATIONS 
IN EXHAUST STACKEFI LUENTS 

| Average concentrations in uuc/m 


1960 Period Gre 


Third quarter 
Fourth quarter 
Annual summary 


un 


TaBLeE 2.—GROSS BETA-GAMMA CONCENTRATIONS 
ON SITE DOWNWIND OF RELEASE POINT 
Average concentrations in uuc;m 
1960 Period ( 


First quartet! * ” 
Second quarter ! 

Third quarter. 

Fourth quarter 

Annual summary 

Pre-operational (fourth quarter 1959 


Not previously reported 
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Radioactive fallout is collected on a weekly 
basis at six locations around the site and an- 
alyzed for gross radioactivity. Off-site fallout 
collections in neighboring towns are also made 
and analyzed for gross radioactivity. A com- 
parison is then made between the on-site and 
off-site stations. Locations of the various fall- 
out stations are shown in figure 1. The on-site 
and off-site fallout data are presented in table 
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TaBLeE 3.—GROSS BETA CONCENTRATIONS IN 
FALLOUT 


[Average Concentrations in mc/mi?/month] 

















On-site Off-site 

1960 period ae. » aon | 

| Number of | Number of | 
samples | Grossbeta | samples | Gross beta 

a Aa Semeeanasd Bh 
Third quarter........- 71 1.28 | 117 | 1.11 
Fourth quarter. .....- 48 | 0.39 | 74 | 0.31 
Annual summary... 231 | 1.85 325 | 1.63 





Preoperational averages from October to De- 
cember 1959 showed an average of 2.00 mc/ 
mi?/month for prototype site fallout stations 
and 2.04 me/mi?/month for the fallout stations 
located in neighboring towns. From table 3, it 
can be seen that the fallout on-site is essen- 
tially the same and is at a very low level. This 
fallout has therefore been attributed to resid- 


ual activity from weapons tests rather thay 
from S1C Prototype operations. 


Farmington River Monitoring 


Liquid wastes are collected in 5,000 gallon 
retention tanks. When a tank is full, it is sam. 
pled and analyzed for its radioactivity content. 
If the activity is below the allowable discharge 
limit, the tank contents are released into th: 
industrial waste system. If the limit is ex. 
ceeded the contents are diluted below accept. 
able limits in a 25,000 gallon dilution tank and 
then released. Table 4 is a summary of the 
gross radioactivity released to the Farmington 
River. 


TaBLeE 4.—SUMMARY OF GROSS BETA-GAMMA RA. 
DIOACTIVITY RELEASED TO THE FARMINGTON 
RIVER 





Total for period | Average concentration 





| | 
1960 period | (millicuries) released 
(gaysc /liter 
— 
Third quarter-_......... 2.94 | 1, 0 
Fourth quarter.......... 4.70 2, 60 
Annual summary - ------ 7.78 | a0 





The Farmington River is sampled monthly 
at various locations as shown in figure 1 for 
determination of alpha and beta-gamma activ- 
ity in river water and mud. The results of this 
sampling are presented in tables 5 and 6. 


Taste 5.—GROSS RADIOACTIVITY OF WATER SAMPLES FROM THE FARMINGTON RIVER 





Third quarter 1960 | 





























Fourth quarter 1960 | Annual summary 1% 
Location RL eee. ee } ——— 
number | 
(see figure 1)} Number of | Alpha Beta-gamma | Uranium Number of | Alpha Beta-gamma Uranium Number of | Beta-gamms 
samples | (yupc/liter) | (gapec/liter) (ppm) samples | (yysc/liter) (upc/liter) (ppm) samples (japsc, liter 
que | eee = ——_—_—_—_—_|— j | | | — 
Upstream | | | 
Naas *4 68 | 7.1 | 0.003 3 | 206 16.5 0.001 | 
20 ¥ 
2 bans 4 172 13.9 | 0.002 2 | 294 1.0 0.003 | 
Outlet 
ae 4 315 16.5 0.006 2 339 2.5 ND 9 
Down- 
stream | | 
es 4 114 | 4.9 | 0.002 | 1 149 | | | SA 
Rscinondes 4 | 84 | 4.6) ND 3 | 276 49.5 0.003 30 
Bierce. 4 188 | 4.9 | ND | 3 | 105 15.0 } 
| ' 








* Includes results for June, not reported previously. 
b ND—Non-detectable. 
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Taste 6.—GROSS RADIOACTIVITY OF MUD SAMPLES FROM THE FARMINGTON RIVER 
Third quarter 1960 Fourth quarter 1960 Annual summary 
on - — om - 
rel Number of Alpha Beta-gamma Uranium Number of Alpha Beta-gamma Uranium Numb Jeta-gamma 
samples ppc/gm uc/gm) ppm samples uc gm puc/gm ppm im} jay n 
eam 
2 31.7 0.92 2.39 $ 1.8 3.¢ 3 
2 0.9 0.13 0.40 2 1. 1.70 2 : 
2 2 0.86 2.33 e e.1 4 pat) 
2 1.0 0.95 0.57 2 i! { 14 
2 1.6 3.11 0 1.9 2.14 
Includes results for June, not reported previously 
' Y . , ; ‘ , 
General Conclusions charged to the environment und 


The data for the year show that there is no 
significant contribution of radioactivity to the 
the 
Furthermore, the radioactivity dis- 


ironment from S51C Prototype Reactor 


Facility. 
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r controlled 
conditions the S1C Prototype were in 
compliance with the recommendations the 
National Committee Protection 
and the radiation 
lished by the 


from 
)) 
on Radiation 


protection standards estab 


Federal Radiation Council. 
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